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AbsTrACT
background Encouraging healthy lifestyles in children 
is a challenge. This project aimed to improve lifestyles 
of younger peers by engaging adolescent creators (ACs) 
to design and implement peer-led and social marketing 
(SM) health-promoting activities.
Methods A 10-month parallel-cluster randomised 
controlled school-based pilot study was performed in 
disadvantaged neighbourhoods in Reus (Spain) spanning 
two academic years (2015–2016/2016–2017). Eight 
primary schools (n=375 children) and four high schools 
(n=94ACs) were randomly placed in the intervention 
group. The 94 ACs (12–14 years) designed and 
implemented four SM activities for their younger peers 
(9–11 years). Eight primary schools (n=327 children) 
and three high schools (n=98 adolescents) served as 
the control group and received no intervention. Primary 
(physical activity and fruit consumption) and secondary 
outcomes (screen time, vegetables, soft drinks, sweets 
and fast food consumptions) were assessed with 
validated questionnaires at baseline and at the end of 
the study.
results After 10 months, fruit consumption and physical 
activity were maintained in the children who consumed 
≥1 fruit/day and spent ≥6 hours/week physical activity. 
However, compared with the controls, the intervention 
significantly increased the physical activity of girls to 
15.6 min/week, whereas the percentage of girls who 
consumed sweets, soft drinks and fast food decreased 
significantly by 8.4%, 14.5% and 5.9%, respectively. 
Additionally, the percentage of ≥2 hour/weekday of 
screen time by boys decreased significantly by 8.2%.
Conclusion The European Youth Tackling Obesity-Kids, 
SM and peer-led intervention, effectively increased 
physical activity hours/week in girls, but was not effective 
in improving the percentage of children who consumed 
the recommended fruit. Moreover, the percentages of 
girls who consumed sweets, soft drinks and fast food 
and boys screen time decreased.
Trial registration number NCT02702336; Pre-results.
InTroduCTIon
Unhealthy lifestyles are considered a cause of 
chronic diseases1–3 such as obesity. Global dietary 
changes involving lower fruit and vegetable intake 
and higher sugary beverages and fast food consump-
tion as well as decreased physical activity and 
increased sedentary habits are some of the reasons 
for the global increases in childhood obesity4 and 
other metabolic diseases.5–7 The principal lifestyle 
recommendations for children include performing 
1 hour/day of physical activity,8 consuming five 
portions/day of fruits and vegetables,9 spending less 
than 2 hours/day on screen time7 and limiting the 
consumption of sugary drinks and fast food.10 11
Achieving these trends, especially in childhood 
and adolescents, requires the successful implemen-
tation of policies and strategies that promote health 
to attempt to solve this worldwide problem.12 
Because children and adolescents spend most of 
their time in school,13 14 this setting is ideal for 
promoting a healthy lifestyle.
The European Youth Tackling Obesity (EYTO) 
project was developed to encourage a healthy life-
style among youth and is a multicentre study that 
includes the participation of four European coun-
tries. Five adolescents from each of the four coun-
tries were recruited as adolescent challenge creators 
(ACs) to prepare activities that encouraged healthy 
lifestyles in their adolescent peers based on peer-led 
(adolescents transmitting health-promoting 
messages to their peers15) and social marketing 
(SM) strategies (influencing voluntary behaviour to 
encourage healthy choices).15 Peer-led techniques 
have been demonstrated to be effective strategies 
in different environments and target groups.16–18 
Specifically, the Spanish EYTO project, called the 
‘Som la Pera’ study, was effective in increasing 
the daily consumption of  ≥1 fruit and the partic-
ipation in ≥6 hours/week of physical activity 
compared with the control group.19 The design of 
the EYTO project19 activities based on SM strate-
gies was useful in encouraging healthy lifestyles in 
adolescents.19 20 The eight SM criteria used were 
determined from the Social Marketing Benchmark 
Criteria (SMBC).21
The present pilot EYTO-Kids project taught in 
Reus was designed with these approaches to reach 
a younger population and improve lifestyles before 
the beginning of adolescence. The activities in 
this project were designed based on SM strategies 
and developed by adolescent peers as ACs (first 
to second grade Spanish high school, aged 12–14 
years) for younger peers in primary school educa-
tion (third to fourth grade in Spanish primary 
schools, aged 9–11 years)22 as a singularity.
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The EYTO-Kids project aims to improve lifestyles by engaging 
ACs to design and implement activities using peer-led and SM 
criteria to promote healthy choices for their younger school 
peers.
MeThodology
This project was registered at  ClinicalTrials. gov (NCT02702336), 
and the project was developed according to the Helsinki Decla-
ration and the guidelines of good clinical practice at the Interna-
tional Conference on Harmonisation (ICH GCP). This project 
was conducted in accordance with the Consolidated Standards 
of Reporting Trials 2010 extension for clustered randomised 
trials.23
study design
The EYTO-Kids project was a school-based, parallel-cluster 
randomised controlled pilot study implemented in Reus, Spain. 
The original protocol has been published previously.22 Chil-
dren were the unit of analysis, and to minimise the contami-
nation between the research conditions, the schools were the 
unit of randomisation with an allocation ratio of 1:122 based 
on a research randomiser software.24 Local authorities identified 
20 primary schools serving socioeconomically disadvantaged 
neighbourhoods, and these, along with eight high schools, were 
assigned to the intervention or control groups while accounting 
for the nearness of the intervention and control schools.22 The 
participant recruitment process began in March 2016 and was 
finalised in November 2016.
sample size
A power of 90% was used to detect differences of 5% in the 
percentages of school children who consumed ≥1 fruit per day 
or practised ≥4 hour per week of physical activity between the 
intervention and control groups. An estimated 30% dropout 
rate was considered because this percentage was observed in 
the previous EYTO project.19 The required sample size was 
estimated for each group, and 301 children were placed in the 
intervention group and 301 children were placed in the control 
group. Moreover, to assure the implementation of the activi-
ties in the intervention schools, 90 adolescents were estimated 
to be needed, and an estimated 90 adolescents were included 
in the control group. However, on calculating the design effect 
of cluster interventions, the sample size increased to 707 young 
peers/group; therefore, the present study was considered as a 
pilot study.
Inclusion criteria
1. School children: the children were required to attend the 
third or fourth grade (Spanish primary school, aged 9–11 
years) and belong to one of the schools that participated in 
the intervention or control group; they must have provid-
ed informed consent from their parents or legal guardians 
and they must have provided personal data, such as names 
and dates of birth, and answers from their parents or legal 
guardians to a minimum of two questions in a lifestyle ques-
tionnaire at baseline related to both principal outcomes (chil-
dren’s fruit consumption and physical activity).
2. Adolescents: the adolescents were required to attend the first 
or second grade (Spanish high school, aged 12–14 years) and 
belong to one of the randomly selected high schools in the 
intervention or control group; they must have provided in-
formed consent signed by their parents or legal guardians 
and the adolescents themselves and they were required to 
provide personal data, such as names and dates of birth, and 
self-reported answers to a minimum of two questions in a 
lifestyle questionnaire at baseline related to both principal 
outcomes (fruit consumption and physical activity).
The lack of any inclusion criteria was an exclusion criterion.
Intervention
The intervention was presented in five stages.
AC training (2 hour)
A total of 94 ACs from the four intervention high schools were 
selected by high school teachers and received training in nutrition 
topics, healthy lifestyles, social marketing principles and tools to 
communicate healthy messages from health professionals at the 
Universitat Rovira i Virgili (URV).
Design of four activities by the ACs
The ACs at one of the four high schools designed one activity 
that specifically focused on one of the primary or secondary aims 
(fruit, vegetables, physical activity practice and sugary drinks and 
fast food). Each activity was designed according to a common 
planning guide described in a script format and considering the 
eight social marketing principles. Figure 1 presents the activities 
implemented in the primary schools.
The proposal of the four designed activities over two academic 
years was performed to determine the minimum number of 
activities necessary to improve the lifestyles of the children 
while accounting for the fact that the EYTO project has achieved 
improvements of lifestyles with 10 activities over two academic 
years.
Social marketing principle considerations: (1) customer orien-
tation: aiming the intervention towards younger school peers in 
primary schools (by the researchers); (2) behaviour: focusing on 
encouraging healthy lifestyles (by the adolescents); (3) theory: 
usage of youth involvement strategies in peer-designed sessions 
(by the researchers); (4) insight: designing activities for the 
younger school peers by considering the things that children 
enjoy (by the adolescents); (5) exchange: evaluation of the costs 
and benefits of healthy lifestyle changes (by the researchers 
and adolescents); (6) competition: identifying the difficulties 
of younger school peers in adhering to a healthy lifestyle while 
considering which stakeholders could be involved in the inter-
vention (by the adolescents); (7) segmentation: selection of the 
specific population (by the researchers) and (8) methods mix: 
usage of different methods to transmit healthy lifestyle messages 
(activities designed as funny games, visual material for support 
and food product tasting by the adolescents).
Exhibition of activities by the ACs from the four high schools in the 
intervention group
The 26–32 ACs from each high school presented and shared 
the activities with the ACs of the other high schools to produce 
four activities in total. Consequently, all ACs learnt the activities 
designed by their AC peers and were able to implement four 
activities for their younger peers.
Standardisation training
The ACs from the four high school intervention groups followed 
a standardisation training; thus, each activity was implemented 
exactly in each primary school. To achieve good standardisation, 
theatre scripts were written.
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Figure 1 Activities in the European Youth Tackling Obesity-Kids project designed and implemented by adolescent creators (ACs).
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Figure 2 Flow diagram of the participants in the European Youth Tackling Obesity-Kids project.
Implementation of activities by the ACs for their younger peers in 
primary schools
To implement the four activities (each activity required 1 hour), 
26–32 ACs from each of the four high schools were divided into 
groups of 2–6 ACs to cover all classes in the children’s primary 
schools and thus affected the high school classes as little as 
possible. In total, each AC implemented four activities (1 hour/
activity).
Primary and secondary outcomes
There were two primary outcomes, as follows. (1) The 
percentage of school children who consumed >1 portion/day of 
fruit at approximately 150 g/portion,25 which corresponded to 
half of the international recommendation (a minimum of 400 g/
day of fruits and vegetables9). The EnKid Questionnaire26 was 
used to identify the school children who consumed >1 portion/
day of fruit with the question ‘Do you consume a second fruit 
each day?’ with two possible answers ‘yes’ or ‘no’. (2) The 
percentage of school children who practised ≥6 hours/week 
of moderate to vigorous physical activity based on the interna-
tional recommendations of a minimum of 1 hour/day of phys-
ical activity for children, a total of 7 hours/week minimum.8 
The AVall Questionnaire27 was used to identify school children 
who practised ≥6 hours/week of moderate to vigorous physical 
activity with questions on the number of hours per week they 
are moderately-to-vigorously physically active in after-school 
hours, with six possible answers: 0, 1, 2, 3, 4 and ≥5 hours/
week. The last two categories (4 hours/week and ≥5 hours/week) 
were combined in a >4 hours/week physical activity category. 
Therefore, in addition to the after-school hours asked in the 
questionnaire, this group included 2 hours of compulsory school 
physical activity to obtain ≥6 hours/week, the category closest to 
international recommendations of a minimum of 7 hours/week 
of physical activity.
There were four secondary outcomes, as follows. (1) The 
percentage of school children who consumed ≥1 vegetable/day, 
which is half of the international recommendation,9 as deter-
mined by the EnKid questionnaire.26 (2) The percentage of 
school children who had ≤2 hours/day (weekdays and weekends) 
of screen time (a measure of sedentary behaviour), reported as 
hours spent watching television (TV), playing videogames or 
using a computer, following the international recommendations 
of a maximum of 2 hours/day.7 The Health Behaviour in School 
children (HBSC) Questionnaire28 was used for this measure, in 
which screen time was categorised into nine possible answers, 
from never to ≥7 hours/day. This study selected a ≤2 hours/day 
category, the closest to international recommendations. (3) The 
percentage of school children who consumed ≥1 sugary drinks 
every day,11 as determined by the HABITS Questionnaire29 with 
four possible answers: <once/week, several times/week, once/
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Table 1 Description of the children and adolescents at baseline
Intervention group Control group
Children (n=375) Adolescents (n=94) Children (n=327) Adolescents (n=98)
Age (mean±SD) 9.21 (0.56) 13.2 (0.58) 9.23 (0.59) 13.1 (0.61)
Gender
  Boys, % (n) 54.7 (205) 47.4 (45) 47.7 (156) 40.6 (40)
  Girls, % (n) 45.3 (170) 52.6 (49) 52.3 (171) 59.4 (58)
Ethnicity
  West Europe, % (n) 55.2 (207) 85.1 (82) 73.7 (241) 80.4 (78)
  East Mediterranean, % (n) 31.2 (117) 8.9 (6) 14.7 (48) 8.3 (9)
  East-Central Europe, % (n) 2.9 (11) 2.0 (2) 4.0 (13) 4.1 (4)
  American Regions, % (n) 8.3 (31) 3.0 (3) 6.4 (21) 6.2 (6)
  African Regions, % (n) 1.3 (5) 1.0 (1) 0.3 (1) 0
  South-West Asia, % (n) 0.3 (1) 0 0 1.0 (1)
  West of Pacific, % (n) 0.8 (3) 0 0.9 (3) 0
Ethnicity was documented according to the WHO (WHO presence in countries, territories and areas, 2015).
day and >once/day). (4) The percentage of school children who 
visited a fast food centre ≥once/week,10 11 as determined by the 
EnKid questionnaire.26
The children and adolescents in the intervention and control 
groups completed the survey twice (in the children’s case, the 
surveys were completed by the parents, and in the adolescents’ 
case, the surveys were completed by the adolescents themselves) 
at baseline (March 2016) and at the end of the intervention 
(December 2016).
statistical analyses
Continuous variables are represented as the means±SD, and 
categorical variables are represented as percentages. Gener-
alised linear models were used to analyse the baseline to end 
of intervention differences in the outcomes in the intervention 
and control groups. McNemar tests were used to analyse the 
changes over time in the primary outcomes in the intervention 
and control groups for the dichotomous categorical variables. 
For ordinal categorical variables with more than two levels, 
asymptotic marginal homogeneity tests for ordered data were 
performed. The principal variables originally collected as contin-
uous variables were also analysed in this way using mixed models 
of repeated measures.
The main analysis was based on the intention-to-treat popula-
tion (considering all children who answered the survey at base-
line), and a sensitivity analysis based on multiple imputation30 
was conducted for all variables. A total of 100 data sets with no 
missing values were generated using the package Multivariate 
Imputation by Chained Equations31 for the software R V.3.3.332 
with the appropriate approach depending on the nature of the 
variable (based on the logistic regression for the dichotomous 
variables and predictive mean matching for the continuous 
outcomes). To allow for comparisons between this study and 
the previous literature, the main analyses were also stratified by 
gender. Statistical significance was defined as p<0.05. All anal-
yses were performed using R software V.3.3.3 and SPSS V.23.0 
for Windows. 
resulTs
Figure 2 presents a flow diagram of the child and adolescent 
recruitment in the intervention and control groups (March 
2016). The schools’ study participation acceptance rate was 80 
% (16/20 total schools). A total of 1174 children were recruited 
and allocated as follows: 375 in the intervention group and 
327 in the control group. The children’s average retention rates 
were 78.9 % (296/375) in the intervention group and 75.8 % 
(248/327) in the control group. Focusing on the adolescents, the 
retention rates were 78.6 % (72/94) in the intervention group 
and 97.9 % (92/98) in the control group (figure 2).
The intervention and control group participants included 
54.6% (n=205/375) and 47.7% (n=156/327) males, respectively. 
The ages (mean±SD) of the children and adolescents at baseline 
were 9.22±0.57 and 13.1±0.59 years, respectively (table 1).
Primary outcomes
At the end of the 10-month study, the percentage of children in 
the intervention group who consumed ≥1 fruit/day increased by 
8% from 45.4% (n=170) to 53.48% (n=200; p=0.025), and no 
significant difference was observed compared with the control 
group (table 2).
In addition, children in the intervention group showed a 
significant increase (of 1.2) in the portions of fruit/day (mean 
(±SD): baseline 1.18 (±0.74) to the end of the intervention 
1.3 (±0.71); p=0.015), but this change was not significantly 
different from the control group (online supplementary file 1).
The percentage of children in the intervention group who 
engaged in ≥6 hours/week of physical activity remained at 
approximately 70%, but the percentage of boys who engaged 
in ≥6 hours/week of physical activity in the children’s control 
group grew by 13.6%, increasing from 69.2% (227) to 79.4% 
(n=260; p=0.003; table 2). However, engagement in physical 
activity of ≥6 hour/week was not significantly different between 
the intervention and control groups (table 2).
Additionally, physical activity, analysed as a continuous vari-
able, significantly increased by 0.26 hour/week (15.6 min/week 
of physical activity) in girls in the intervention group (mean 
(±SD): baseline 2.5 (±1.29) to the end of the intervention 2.72 
(±1.24), p=0.106) compared with the control group (base-
line 2.82 (±1.28) to the end of the intervention 2.78 (±1.21), 
p=0.777) (p=0.050) (online supplementary file 1).
secondary outcomes
At the end of the 10-month study, the percentage of male chil-
dren in the intervention group who followed the recommenda-
tions of ≤2 hours/weekday of screen time significantly increased 
by 8.2% compared with the control group (p=0.003; table 2).
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Table 2 Lifestyle of children of the intervention and control groups (comparison of the baseline and end of study values)
Intervention group (n=375) Control group (n=327) P value† 
intervention 
versus controlbaseline % (n)
end of 
intervention % (n) P value* baseline % (n)
end of 
intervention % (n) P value* 
Primary outcomes 
  ≥1 Fruit/day 
   Boys 45.9 (94) 52.8 (108) 0.721 40.8 (64) 47.2 (74) 0.262 0.642
   Girls 44.8 (76) 54.1 (92) 0.079 42.1 (72) 43.5 (74) 0.721 0.476
   Total 45.4 (170) 53.4 (200) 0.025 41.5 (136) 45.2 (148) 0.346 0.476
  Physical activity ≥6 hour 
   Boys 75.9 (156) 76.4 (157) 0.794 72.2 (113) 85.8 (134) 0.005 0.140
   Girls 60.9 (103) 67.8 (115) 0.190 66.5 (114) 73.5 (126) 0.177 0.479
   Total 69.1 (259) 72.5 (272) 0.320 69.2 (227) 79.4 (260) 0.003 0.464
Secondary outcomes 
  ≥1 Vegetable/day 
   Boys 36.0 (74) 35.1 (72) 0.770 28.4 (44) 38.4 (60) 0.077 0.233
   Girls 38.2 (65) 35.7 (61) 0.651 26.6 (46) 32.9 (56) 0.270 0.341
   Total 37.0 (139) 35.3 (133) 0.639 27.5 (90) 35.5 (116) 0.037 0.143
  Screen time ≤2 hour weekdays 
   Boys 68.4 (140) 71.6 (147) 0.585 87.3 (136) 82.3 (128) 0.265 0.003
   Girls 82.0 (139) 77.6 (132) 0.378 83.1 (142) 85.7 (147) 0.585 0.678
   Total 74.5 (279) 74.3 (279) 0.811 85.1 (278) 84.2 (275) 0.704 0.045
  Screen time ≤2 hour weekend 
   Boys 39.3 (81) 39.1 (80) 0.787 41.7 (65) 44.5 (69) 0.655 0.490
   Girls 46.6 (79) 55.1 (94) 0.127 48.6 (83) 52.9 (91) 0.446 0.437
   Total 42.6 (160) 46.4 (174) 0.326 45.3 (148) 48.9 (160) 0.372 0.652
  Every day all sugary drink consumption‡ 
   Boys 42.0 (91) 40.7 (88) 0.737 39.5 (66) 31.4 (53) 0.637 0.213
   Girls 28.8 (50) 34.3 (59) 0.104 33.0 (57) 34.4 (60) 0.270 0.642
   Total 36.2 (149) 37.8 (156) 0.620 36.4 (128) 33.3 (117) 0.443 0.386
  Never fast food consumption/week 
   Boys 80.7 (166) 82.0 (168) 0.756 84.9 (132) 85.5 (133) 0.844 0.654
   Girls 79.3 (135) 81.5 (139) 0.701 90.5 (155) 86.8 (155) 0.356 0.015
   Total 80.1 (301) 81.8 (307) 0.597 87.9 (287) 86.2 (287) 0.599 0.047
The main analysis was based on the intention-to-treat population.  
*P value: McNemar tests (changes in each group).  
†P value: generalised linear models (differences in the changes from baseline to end of intervention of the intervention and control groups).  
‡Sugary drinks, accounting for three categories: commercial juice, sodas and cokes. 
Bold typeface indicates p<0.05. 
The percentage of children in the intervention group who 
did not consume sweets weekly increased by 7.4% compared 
with the control group (p=0.004). The percentages of girls in 
the intervention group who did not consume sugary foods and 
fast foods increased by 14.5% (p=0.044) and 5.9% (p=0.015), 
respectively, compared with the control group (table 2).
Moreover, assessment of the lifestyles of the adolescents who 
designed and implemented the activities for their younger peers 
revealed that their lifestyles were unchanged (table 3).
Additional analysis
At the end of the 10-month intervention, the percentage of male 
children in the intervention group who did not consume gummy 
or sweet items/week significantly increased compared with the 
control group (p=0.038; online supplementary file 2).
dIsCussIon
The EYTO-Kids project is a school-based, adolescent peer-led 
SM intervention designed to improve children’s school 
lifestyles by implementing four activities over 10 months and 
achieved improvements in the number of physical activity 
hours per week in girls and in some secondary lifestyle 
outcomes. Consequently, a reduction in the percentage of girls 
who consumed sweets, soft drinks and fast food daily, and a 
decrease in the number of boys who had ≥2 hour/weekday of 
screen time, compared with the control group were achieved. 
However, the improvements in the percentages of children 
who consumed ≥1 fruit/day and engaged in ≥6 hours/week of 
physical activity did not occur.
The present study revealed that a greater percentage of 
children at baseline engaged in physical activity than the 
percentage detailed in the HBSC report,33 in which only 39% 
of boys and 28% of girls engaged in ≥6 hours/week of phys-
ical activity.34 For these reasons, in the present study, approxi-
mately 70% of the children were physically active at baseline, 
which is interpreted as a challenge. Consequently, the mainte-
nance of 70% physically active children is a milestone, and the 
improvement of this percentage in the control group children 
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Table 3 Lifestyles of adolescents of the intervention and control groups (comparison of the baseline to the end of study)
Intervention group (n=94) Control group (n=98) P value† 
intervention 
versus controlbaseline % (n)
end of 
intervention % (n) P value* baseline % (n)
end of 
intervention % (n) P value* 
Primary outcomes 
  ≥1 Fruit / day 
   Boys 39.5 (15) 44.4 (17) 0.729 27.6 (12) 29.3 (13) 0.958 0.517
   Girls 34.6 (21) 39.2 (23) 0.683 46.9 (23) 43.5 (21) 0.814 0.210
   Total 36.5 (36) 41.2 (40) 0.538 37.7 (35) 36.7 (34) 0.927 0.655
  Physical activity ≥6 hours/week 
   Boys 86.8 (33) 83.9 (32) 0.864 86.7 (39) 87.6 (39) 0.994 0.335
   Girls 69.7 (42) 81.2 (49) 0.145 69.4 (34) 67.3 (33) 1.000 0.654
   Total 76.3 (75) 82.2 (81) 0.355 77.7 (73) 77.1 (72) 0.984 0.299
Secondary outcomes 
  ≥1 vegetable / day 
   Boys 21.1 (8) 31.2 (12) 0.433 15.6 (7) 21.2 (10) 0.668 0.728
   Girls 26.7 (16) 35.3 (21) 0.239 30.6 (15) 25.0 (12) 0.661 0.757
   Total 24.5 (24) 33.7 (33) 0.112 23.4 (22) 23.2 (22) 0.999 0.735
  Screen time ≤2 hour weekdays 
   Boys 52.6 (20) 46.9 (18) 0.737 55.6 (25) 55.7 (25) 1.000 0.806
   Girls 43.3 (26) 54.4 (33) 0.217 49.0 (24) 57.1 (28) 0.344 0.409
   Total 46.9 (46) 51.5 (51) 0.564 52.1 (49) 56.4 (53) 0.538 0.451
  Screen time ≤2 hour weekend 
   Boys 18.4 (7) 21.8 (8) 0.836 15.6 (7) 16.5 (7) 0.986 0.587
   Girls 25.0 (15) 29.5 (18) 0.700 25.7 (13) 22.4 (11) 0.856 0.233
   Total 22.4 (22) 26.5 (26) 0.562 20.8 (20) 19.6 (18) 0.925 0.497
  Every day all sugary drink consumption 
   Boys 47.5 (18) 48.3 (18) 0.877 51.1 (23) 45.0 (20) 0.685 0.624
   Girls 55.0 (33) 51.2 (31) 0.748 54.2 (27) 61.2 (30) 0.715 0.451
   Total 52.1 (51) 50.1 (49) 0.789 52.7 (50) 53.4 (50) 0.962 0.678
  Never fast-food consumption/week 
   Boys 86.8 (33) 87.5 (33) 0.917 86.4 (39) 77.0 (35) 0.398 0.810
   Girls 91.7 (55) 90.3 (54) 0.915 79.6 (39) 79.6 (39) 1.000 0.305
   Total 89.8 (88) 89.2 (87) 0.874 82.9 (78) 78.3 (74) 0.546 0.503
The main analysis was based on the intention-to-treat population.  
*P value: McNemar tests (changes in each group). 
†P value: generalised linear models (differences in the changes from baseline to the end of intervention in the intervention and control group). 
could be explained by external factors not assessed in this 
study but should be considered in future studies. In addition, 
an increase in physical activity of 15.6 min/week occurred in 
the girls in the intervention group, whereas no change was 
observed in the percentage of girls who engaged in ≥6 hours/
week of physical activity (recommended levels of physical 
activity in children) compared with the control group. Thus, 
an increase in physical activity hours/week may not lead to an 
increase in the percentage of children that follow the recom-
mended amount of physical activity. Therefore, lifestyles could 
be showed in the intervention studies by two methodologies, 
categorical variables (showing children who accomplish the 
international recommendations) and in continues variables 
(hours/week, pieces of fruit, etc).
The impact of this 15.6 min/week increase in the girls is 
slightly below the observed increase of 4 min/day (28 min/
week) of physical activity in a meta-analysis of children’s 
physical activity interventions.35
Although there were no differences in fruit consumption 
between the intervention and control groups, the EYTO-Kids 
project elicited an increase in the intervention group in terms 
of the percentage of children who consumed ≥1 fruit/day, and 
thus contributed to the increase in children who consumed 
150 g/day of fruit and achieved the goal of 400 g/day of fruit 
recommended by global organisations.9 36 37
In 2014, Spain reported that 39% of boys and 45% of girls 
aged 11 years consumed one fruit/day,33 which is much lower 
than the results obtained in the intervention group in the 
present study at the end of the intervention (approximately 
50%).
The results achieved in the EYTO-Kids project, specifically 
the improvement in the percentage of intervention girls who 
did not consume sweets and fast food, are similar to the results 
of the Buddies project, which is a healthy nutrition peer-led 
intervention in which activities were implemented by older 
mentors in a child population (fourth to seventh grade to 
kindergarten through third grade).38 Although both projects 
used a peer-led strategy, the EYTO-Kids project also used SM 
as an underlying basis for the study. Interestingly, the EYTO-
Kids project yielded a significant reduction in the percentage 
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of children who consumed soft drinks, such as soda, compared 
with the control group. Consequently, the EYTO-Kids project 
contributed to a decrease in soft drink consumption according 
to the WHO’s guidelines39 as a method to reduce rates of 
overweight and obesity and improve oral health.40 In contrast, 
as a result of the EYTO-Kids project, 37.8% of the children 
consumed sugary drinks each day, whereas in a Spanish study, 
only 17% of boys and 13% of girls (11 years) reported daily 
consumption of sugary drinks during 2013–2014.33
When evaluating sedentary lifestyles, studies have shown 
that children between 9 and 11 years spend many hours in 
front of a screen.41 Specifically, in Spain, 43% of boys and 
30% of girls aged 11 years reported ≥2 hours of screen time 
on weekdays in 2013–2014.33 Furthermore, in a Spanish 
cross-sectional study with 2000 children aged 6–9 years, the 
results showed that in 2013, the mean screen time on weekdays 
was 2.5±1.4 hours/day,34 which is above the global recom-
mendations.8 42 When focusing on screen time as a sedentary 
behaviour, this study showed an increase in the percentage 
of boys (intervention group) who followed the recommenda-
tion of ≤2 hours of screen time/weekday7 during the study. 
However, at the end of the EYTO-Kids project, 25% of the 
children in the intervention group exceeded the screen time 
recommendations, even after the 8% reduction elicited by this 
intervention that was not achieved in other peer-led interven-
tions.38 43 An intervention that incorporates greater family 
presence and involvement could be useful to reinforce the 
peer-led strategies to achieve a greater decrease in screen time.
Although the EYTO-Kids project reduced the number of 
unhealthy choices, such as the consumption of sweets, fast 
food and soft drinks and engagement in screen time, healthy 
choices, such as fruit and vegetable consumption and phys-
ical activity, were maintained, which contrasts with the EYTO 
project results.19 A possible explanation for the difference 
between the project results is that the five adolescent chal-
lenge creators designed and implemented 10 activities for 
their adolescent peers. Thus, key differences between the 
studies may be the number of activities (10 in the EYTO and 
four in the EYTO-Kids) and the target audience (adolescents 
in the EYTO and children in the EYTO-Kids). The difference 
in the target audience could affect the lifestyle modification 
associated with the intervention. Whereas adolescents often 
make their own lifestyle choices, such as fruit consumption 
and physical activity participation, these lifestyle decisions in 
children often reflect their parents’ decisions.
However, the results of the EYTO-Kids project revealed that 
the adolescent peer leaders maintained their original lifestyles 
without changes after designing and implementing activities 
to encourage healthy lifestyles among their younger peers. 
A possible explanation for this finding is that the adolescent 
peer leader were trained to design and implement activities 
that aimed at improving the lifestyles of children, but they did 
not receive any intervention because they were not the target 
audience.22
With regard to gender, the EYTO-Kids project demon-
strated that dietary behaviours, such as the consumption of 
soft drinks, sweets and fast food, seem to be easily influenced 
in girls, which suggests that girls more closely meet dietary 
recommendations than boys, which is in agreement with the 
HBSC report.33 In contrast, in the EYTO-Kids project, boys 
were more easily influenced to limit sedentary behaviours, 
such as screen time, which is also in agreement with the 
HBSC report.33 This result could be because the girls at base-
line behaved in a manner closer to the recommendations.44–46 
Surprisingly, although the girls practised less physical activity 
compared with boys, the present intervention motivated girls 
to increase their number of physical activity hours/week.
The EYTO-Kids project presents some limitations. First, 
there were only four designed activities distributed over 10 
months (two academic years), and this number of activities 
may not be sufficient to influence the primary outcomes, such 
as the increases in physical activity and fruit consumption. 
Compared with our previous study implemented in an adoles-
cent population, the implementation of 10 activities (over 
two academic years) had a positive influence on encouraging 
healthy lifestyles.19 For these reasons, the definite design of 
the EYTO-Kids study could include the implementation of a 
minimum of 10 activities over 10 months within two academic 
years, which is the same study period of the EYTO-Kids study. 
Second, the school children’s survey was completed by their 
parents, and the responses could have been influenced by 
the parents’ knowledge and not accurately describe the chil-
dren’s lifestyles. In contrast, the ACs completed their ques-
tionnaires, and it can be assumed that the ACs’ responses 
reflected their real habits without biases. Third, the analysis 
of the ACs did not reveal significant differences due to the low 
number of adolescents recruited because they were not the 
target population. Fourth, based on our knowledge, no other 
interventional studies have used the HABITS questionnaire to 
evaluate sugary drink consumption, which makes comparisons 
between studies difficult. In previous studies,37 38 all sugary 
drinks were evaluated in the same category, while the EYTO-
Kids project used the HABITS questionnaire, which separates 
sugary drinks into three categories: (1) commercial juice, (2) 
sodas and (3) cokes.33
The results of this pilot study need to be verified in a larger 
population. However, a future study should be modified to 
achieve more effectiveness and generalisability of the obtained 
results. This methodological modification could include the 
design of 10 activities over two academic years instead of 
four activities to identify the number of activities necessary to 
improve the lifestyles of this specific population. Moreover, 
the sample size of the target audience should be increased, 
and parents should be involved in some activities given that 
their decisions can influence the physical activity and fruit and 
vegetable consumption of 11-year-olds.
ConClusIon
The EYTO-Kids intervention, using four SM and peer-led 
activities, effectively improved the number of physical activity 
hours/week in girls, but was not effective in improving the 
percentage of children who consumed the recommended 
amount of fruit. Moreover, the percentages of girls who 
consumed sweets, soft drinks and fast food and boys 
with ≥2 hours/weekday of screen time decreased.
What this study adds
 ► Peer-led strategies and social marketing interventions 
designed by adolescents for younger school children could be 
a solution to reverse the global worsening of lifestyle choices 
among children especially the consumption of sweets and 
sugary drinks. The implementation of four activities over 10 
months by adolescents during school hours had a positive 
effect on young school children’s lifestyle behaviours (diet 
and activity choices).
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What is already known on this subject
 ► Children may have worsening lifestyles as a result of reduced 
fruit and vegetable intake, increased consumption of fast 
food and high-sugar beverages and decreased physical 
activity, all of which contribute to the global increase in 
childhood obesity and metabolic diseases. Successful policies 
and health promotion strategies are needed to reverse this 
situation.
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